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Al)strac t,.
At o])tictil  wavclc])g(l)s  tlIeIc  alc a wide variety of  icrl,llicl(lcs  to  clc(cc(  i]lic]fcwllcc  fritlgcs.

}lccauw  cle(cc(orb  ill ilIc visil)le/lt{ are CIICIW dctixlc)]s,  OIC fli]lg,c all]])litude  aIIcl ]IIIaw lIIust

be cIIcoclcd  i])  S. OIIIC  lII,aTITICC. ‘1’wo f~lllda)l)c),tally  diflewltt  IIIC(}ICICIS  alc tcIIIlwId  aTId  s])atial
ctlcodillg.  ‘1’his ])a])cl l)ricfly  dcscrilws  lIIC  Va!ious  tcclllliqurs  lllat  }Iaw IJCCII  lIwcl ill o])matimml
i]ltclfcro]rlctc]>  alo]lg  with  tlIcil  advtill(agcs  alI(l  disadval]lagcs.  ScVcIal  f[irlge  dctcclom  fol llcxl -
gc]lcrtitior]  it)(c]fcro]l)c(crs  w i l l  also  l~c dcsc!il)cd.  ‘J’IICSC  flil)g,c dc(cctoIs  c,f(ctl coIIIlfiIIc  ]Ilulti]dc
fuilc(io]ls,  sucl  I as S]wc(losco])y  al!d ]Ilulti-lwalt,  co]]ll)illdio]l.

1. IIltl’(){lllcli()ll

‘J’]lis ]Ja]MN Icvicw t]Ic  e v o l u t i o n  o f  fringe dctcxticnl  tccllniqum IIscd ill q~tical
alId  11/ illtcrfemlllct  ry, III 0 / 1  1{ itl(erfcr{))t}ctr.y,  illtcrfcrmlcc  is usually clctcckxl hy
direct ly  co]l)l)iliillg  llIC  stellar radiation o] I a dckc.tor. III tlIc  radio,  itl co]l(rast,  tlIc

st,c]lar  radiation is usually dctcctcd at cacll  tclcsc.o])c  with a ddcctor that ])rcscrvcs
]JIIasc,  alId  i s  tlIclI  distril)ukd  k) CO1l’Clilt  OIS to Incasalc tlic illterfmclkcc lICtwccll
(IIc sigtlals.

‘J’l Ic IIcxt  scctioll o f  t]lis ])al)m  discllsscs tlIe fu]}dallmltal diflkmlcc l)ctlvccll
radio alId 0 / 1 1 {  illtcrfcrolllctry  allcl tlIc  a(l\~allt8p,cs/cli sa(lvalltag;cs c)f using r a d i o
tcclllliqllcs ill tlic 0/11{, alId ()/11{  tecll))iqucs at radio wavclcIIgtlIs. W i t h  this
I)ackgroulld,  tlic rest of this ])al)cl- tllcvl dcscrihcs tlIc v a r i o u s  tcclllliqucs for  frillgc
dctcctio)l ill usc or ulldcl dcvc’lol)lIIetIt  for  O / n {  illtcrfmc)ltletry.

2 .  ILadio  v s .  ( ) / 1 1 {  IIlt{s]”f{!]{,]tlc!t.ly

‘J’IIc fullldalnclltal  diflkrmlcc  l)ctwccII  radio aIId ()/11{. illterfcrc~lnctcy  i s  tllc usc  o f
cllcrgy Iclckct,  ors ill 0/1 1{ aIId clcct, ric fIcld dckctors ill tllc radio. At, radio wavc-
lclIgtlIs, tllc cxistcllcc of electric field detectors .aIId IIcaIly  ]Ioisc-free alll])lificrs
IIlcalls that as OIJC itlcrcascs tllc lIulIIl)cr  of tclcsco])cs, tllc IIu]nl)er  of I)asc]incs, over
wllicll  il}tcrfcrol) ~ctric.  illforlllatioll is l)cill~  o})tailld, f;oes  as N(AT  - ])/~. III tllc cll)-
tica], t]lc ]ig;]lt froltl cac]I tc]csco])c  IIlust I)c sl,lit AT - 1 w a y s  l)cforc tlIC JV(A’ - 1)/2
})asclilic  lncasurclncvlls call  l,c IIladc.

‘J’llis a])]mmlt  a d v a n t a g e  o f  radio tcclllliqucs IIas led IIlally  ill radio astrolmny
to woIIdcr  i f  advallccs ill tccllllology to SII1)-111111  and sllortcr wavclc]lgtlls  w)uld

ultil)latc]y IIlcall  that radio tcclllliques  would  I)c ado]~tlcd at o]jtical/11{  wavclcvlgtlls.
IIowcwr,  a lIIorc  cfircful  look at tllc falldaltlclllal lil,lits c,f radio dctcctiml tcclllliqucs
(qualltulll IIoisc  of l~v ]JCI IIz  of I)alldwidtli) SIIOWS that CVCII if tile tccllllology  could
l)c cxtcndccl to Sllortcr wavclcllgtlls,  t r a d i t i o n a l  ()/11{  tcc]illiqucs would  ],rovidc
sig;tlificallt,  advallt,  ag;es ill scvlsitivity.

I II the dct,cctioll of astrollolllical radi;itioll tllerc arc two gcllmic soulcm of IIoisc:
addi t ive  IIoisc  and ll~lllti])licati~’c  IIoisc.  Additive ]Ioisc  is IIoisc  that is ])rcsc]lt CVCII



WlICII tlmc is 1 1 0  signal.  Multi]  )licatiw  )Ioisc  is IIoisc tlIat is dclH31dcl  It mI sigl)al

Skllg;t,  ]l, llSllal]~ M th! S[]UaI’C 100( C)f (]IC  SiF; llal  StI’Cll@l.

At 0/11{.  wavclcIIgilIs, cxaIII])lcs  o f  additive IIoisc  illcludc tlIe dark c.ouIIt  of a
])llot~~ll-c.olllitillg;  dctcc.tor, tlIc tllerlllal lmckgIou I Id of tlIc o])tics at 1 Ii wavclcvlgt]ls,
m sky  backgrou]ld  at ()/11/ wavclcnp,llls. ‘J’IIc I,rillc.i])lc  mallll]lc of lnul(il,licatiw

lIoise is ])lloton s t a t i s t i c s  (fro]n tlIe soum). ]kause o f  tlIc IIccd  to )Ilalic frillg;c

IIlcasurcltlcvlts  ill  a snort ])criod of tilllc at 0/11{ wavclcllg(l]s  (N1O lIIS at 0.55 //111),

]JIIoton IIloise  is usual ly  tlIc {Icnllitla)lt  noise sourc.c.  1( is collvcllic]ll to tllillk of IIoisc
as a ]Iroccss  t,l Iat, occurs at tlIc detector .

At radio wavclcIIgtlIs, addi t ive  ]Ioisc  do]lli]lalcs  excc]~t  ]Ierllalm  for  tlIc l)rigllkst
SOUIC.CS. ]I;xal  II])]cs  o f  addit ivc IIoisc  aI c t]lerllta] ])ackp;Iou  I Id,  dckc.k)I  IIoisc’,  aIId

quallt,rllll  IIoisc,  IIowcwm,  II]lllti])licativc IIoisc,  i.e., ])]lotoll  IIoisc  fro]]] tlIc source, is

a l s o  IJrcscllt. llndcr i d e a l  collditiolls,  ill tl]c radio}  tllc clctcctor is ]]crfcct, tlI17rc is
110 backgrcml)d, and t}Ic oIIly sou Icc of additive IIoisc  is qualltrltr) IIoisc.  OIIC way  to
Ulldcrstalld  qualltuln IIoiw  is to tllillk of it as tllc snot )loisc/])llotoll  ]lc~isc frm[i  tlIc
local  osci l la tor  ill ilIc IIctcrodyllc  syskIII. At visil,lc wavclcllgtlls  tlic l,alld~vidtll  of
tlIc dctcc.tor IIlay  lW 4 0 0  ‘1’llz. A  IIdcrodyllc  wccivcr  at (lie  qualltrllll lilllit would
IIaw addi t ive  IIoisc  coltl})aral]lc  to a ])llotc)ll-colllltillg detec tor  wi th  a dark c.oulit
of 4 x  1014  Col]llts  ])CI’  Scmlld. so }t,]li]c  tile lack of o])tical altl])lificrs that could
I)e used to alll])lify tlIc stellar sigtlal ],rior to s],littitlg tlie light frol  II cacll  tclcscqm
N - 1 w;iys  lias lXWI cited as a disadval]tagc c)f ()/11{  tcclllliqucs, tile qualltulll IIoisc
o f  suclI  [Illasc-l)mscrvil)g alli])lificrs wou]d  a c t u a l l y  jilakc tllc SNI{ lna]ly ordcm c)f
I n agllitu dc worse.

\Yl~ile o}~tical il~tcrfelol}~chy  dates I,ack  t o  Micllclsoll, dccadcs  })cforc  LIIC  })ir~ll  o f

radio astrollmtly, illterfcmlllctry  at radio wavclcIIgtlIs i s  II IUCII lIIorc  dwclo]wd. III
(IIC early years of o])tic.al  i)ltcrfcrollleh y, frillgcs WCIC dctcckd l)y eye. Wlii]c lIIC cyc
ill IIlaly rm}wcts is a wry good  dctectm, it lacks  tile al)ilit.y  tc~ ]nakc qualltitatiw
ltlcasurclncvlts.  IIy tllc tillm tcc.lIIIolo~y  lIad  l)rogIcwmd  to (IIC I)oillt  wlIcre lllultil)lc-
tclcsco])c lollg-l)asclillc  ()/11{  illtcrfcrollldcr were fcasil)lc, c]cctrollic detectors had
w])laccd tllc eye.

‘1’]Ic car]y dckctor’s WMC  siIIg;l Pe]cIIIcIIt (IIol itllagillg;)  dckctors. ]Ii]lgcs, llcm-
cvcr, arc sitlllsoidal  v a r i a t i o n s  ill tlIc itltcllsity of light with cllallp;itlg  o])ticti]  ]]atll.
‘I’l Icsr sil}llsoidal  varialimls tllcvl IIad to I,c tclll], orally clIcodd mlto mIc ddcctor. ,/
‘J’wo IIIc[lIcKls llavc IKXUI  usd 011 o]wratio]lal  itltcrfelc)]llcte$to date. OIIC tccll]lique
varies ~hc  o])tical  }Jatll I)y IIlally  II]icrolls,  scallllitlg  t,l Ie wrllolc frillgc ])acliei,.  II I  t h i s

w a y  tllc sl]cctru]l] of tllc s(ar is silllultalleous]y lncasurcd, ‘1’JIc sccoIId  tccl]lliquc
varies tlnc o]~tical  l)at)t I)y OIIC wavclc II:,(lI wllilc tlIc sillusoida] cllallp;c in itltcllsity
is Iec.ordcd.

Scallt~illp; tJIc WIIOIC frillg;c ],ackc( IIas  a SNli disadvalltagc. ‘J’yl)ically  tlIc frillgc
IIlcas(lrctllcllt IIas to  bc IIladc witllill 70, tl]e  atlllm])llcric col ImcIIcc  tilnc. OIIly  (,IIc
Ccllt ral  fringe of tlIc ])ackd IIas IIigll visil~ilit  y, wlIosc  rcductio]l is duc to a rcscdvd
s~ar.  111 tile I)lloto]l  slid l)acligrourld IIoisc  lilllit,cd  rcgiltlc, t,]Ic (Iisadvallt,agy  o f  t,]lc
]~ficlic( vs. si]lg;lc wavclcllgtll  scallllillp;  ill setlsit,ivit,y  is as t,lic ratio of tllc seal)  ]clIgt]Is.



01] tlIc otllcr lIalId, scalIIIilIg  a siIIp;lc fri)lgc ]Jlaccs  additicxlal  rcquircl]lcllts 011
tlIc o])cratio]l o f  tlIc i]ltcrfcro]l]ctcr. lkclt fri]lgc ill tllc frillgc ])ackct lIas a clifkrc]lt
aln])litrldc.  If only Ollc of tlIc frillgcs aIc seal IIIcd, tlICII tlIc itllcrfcrc)]llctcr Inust k
al)lc to idm]tify  wllicll  fringy it is sc.allllillg  iII o r d e r  f o r  tllc visil)ility  lncasurcltlc]it,
10 I)c accurak. ‘J’wo ]IIctlIods arc used to clwurc tllc correct visil)ility  is l)cillg lnca-
surcd. ‘1’IIc first is to usc  a ]Iarrow  l)alldwidtlt s(I tl)at visit )ility  of scwral acljacm)t
frillg;cs  are IIot  siglliflca)ltly  (w]%) difkrc]lt. ‘1’lIc sccoIId  is to c.c)llcct data  a t  scw-
CIR1 wavclcllgt]ls  silllllltallcc)llsly and IISr that illforll)atioll  to idclltify  and track tllc
cultral frillgc.

III astrcllnc(ry, tlIc I)ositioll (IJIIasc)  of tllc cclltral frillgc is related to ilIc l)ositioll
of tllc star as

2’:  ll. <?-l (:,

wlIcrc x is tlIc frillgc ]~ositioll,  Ii is tlIc I)asclillc vector, i is a unit vcct,or  to tllc star,
al]cl C7 is a constant ( d e l a y  ofkt) illat is clclwlldcllt cm tllc 7cto ]millt of tlw Iascr
IIlctrology systclt]. II I  astroltlctry tl)crc i s  a  lIccd to ulliquc]y idclltify  tllc frillgc;
otllcrwisc tllc frillgc ])ositioll T CtIII  IIavcscvcral vtilucs  diflbritlp;  l)y N~.

4. O / h i  l“ril~p;c  l)ctmtors: 1 1 . Multis]]w.tr~l  l)dcctom

IIccausc  idclltificatiml  o f  tllc cc])tral  fri]l~c i s  i)ll])orta]lt,  al]d  f o r  ]Iutl]crous  ot,llcr
rcasolls, a IIullll)cr o f  c.urrcl)t  illtcrfc)o~]lctcr ])mjcc.ts  a r c  dcsip,llillg  al]d  build itlg;
l)calll collll)illcrs tllatll )casLlrctl  lcfrillp, cl'isil,ilitya7l(l ])llaseat lllallylt’avclcll~;tlls
siltlllltallcollsly. ‘J’l Icsc ltlultis]mc.tral frillgc dctcctorx arc l)cill.g; I)uilt ill most,  c a s e s
with llllllti-])ixcl/  illlap,illg  clctcctc~rs. ‘I’l Ic tyl~ical  dcsig,ll is a lc)~!’-rcsc>l~ltic~ll dis])crsiw
s])cctrwnctcr with a lillcar array. ‘J’IIc sJ)cctroltlctcr is])laccd  afkr tlic liF;llt  IIasl)ccnl
colt)l)illcd  fro]]-] tile two or II IOIC tclcsco])cs,

Wii]l data front lnulti])lc  adjacent sj)ectral cllallllcls, scvcrfil  tyl, cs of i)iforl)latioll
call  I)c dclivcd that w e r e  IIotl eas i ly  ol)taillal~lc l)cforc.  OIIC is tlIc gm~t]) delay-  tllc
]msition o f  tllc ccl]tral fritl?,c.  ‘1’]Ic g,roul) g and ])llasc  ~, dc]ay arc rclatd l~y

d Cj)
{/: -

d v ‘

wlIcrc v = I/A. ‘J’ll~ls,illccllallgcill tllcflillg,c]]]lasc~~’itll  frcqumlcy ulliqucly  dcfi IIcs
tllcg;rou]) d e l a y  ori]lc ])ositiol]  oft]lc cclltral frillgc.

If  tllc IIulnl)cr of s])cctral cllalll]els is larg;c, tllc ~rou~] d e l a y  call  l,c dcrivd di-
rectly froln tllc c)ut])ut  of tllc sl)cctrolllctc[,  Witlwllt,  frillgc lll(~cl{ll atic~lI/(lcl  ilcJcl\llatic>31
to  lnakc ]jllasc/al]~])li((lclc  IIlcasurc]llc]lts at cacll  sl)cctral cllalll]cl. If tltc ])atl)  diflkr-
cvIcc lmtwccll  tllc two ar]lls oftl)c illtcrf’crolllctcr is, for  cxall)]]lc, 3 1(111, tlicll tllcrc is
const ruct ive  illt,crfcrc)lcc at ().5 11111 (6 waves) and ().6 ~1111  (5 wtivcs)  a)jd  dcstruct,ivc

illtcrfcrcllcc at ().55 11111 (5.5 waves ) aIICl ().67 ,1111 (4.5 ,\avcs). A ]’ourim  t,ra]lsforll]
of tllc s])cctrum is, to first order, a delta function at tllc groul) delay.

‘1’lIc IotlIcr rcasol)  f o r  I)uildill?;  IIlultisl)cctral frillgc dctcctc)rs i s  to I)c .3111c to
ltlcasurc tllc dia)mtcrs of  slars ill s])cctral liam.



4 hf. Sll AO

‘ 1 ’ 0  date, all lollg-l)aselillc  0/11{ illtcrfcrc~)l~ctrrs  lIavc  bXII  t w o  clmllc]it  syskvIIs.

llo\vc\cr,s c\cral]J rc)jcctsarc l]ll(lcrl\' aytllat\villi]l illccc)]tlitlgc  )]lccjrt$~oycars
cc)ll]l)ii lctllcl ip;lltfro]tl tJIIcc  or ]IIoIctclcsco]m. (;c)illp, frolllc~llc  l.~asclillc tc>tllrc.cor
]Ilorcl)ascli]lcs illcrcascs tlIc cc)]ll]]lcxityc~ftllc  Iwaltl  co]nl)i]lcr  l)y at least a factorof
tllrce. N41]lti],lcs iltlllltaltec,llsl, aselillcsis a]liltl])ortal] tslc])for(  )/II{ i]ltcrfcwnllctry.
OJIC rcaso]]  is that tile closure ])llasc  calI h ]Ilcasl]rcd. l’llasc i]lforlllatioll  is ]Iorlllally
s e r i o u s l y  corru])td l)y atltlosl)llcric trlrl)IIlelIce zIIId c]c)sarc  ]JIIasc  is OIIC of tllc few

tcclllliqllcw  that ld u s  IIlcasurc true ]ll~asc. Allotllcr rcasoll lnultij)lc l)asclillcw  a r c
i]lt])orta]li is for tlIc calil)ratio]]  of a]il]jlilu(lc ]Ilcasurc]tlc]lts.

A s  (IIC IIult-ll)cw of tclcmo]m illcrcasc, tlIc IIultllwr  of I,asclil,cs  g,rows as IV(N  -
1)/2. Multi])le bcall] coml)illcrs II IIISt  accolt[llmdatc t h i s  illcrcasc ill illforlrlatioll.
OIIc  a])])roacll  l)cillp; used  f o r  3 - 4  clclllcllt I)caltl  cc)llll)illcrsistollse I)calnsl)lit(crs
tc) s])lit tlIc ligltt fmIII  cRclI tclcsco]w 2- 3 w a y s . ‘1’lIc l ight  i s  il]cv~ rcdircctd tc~
N(A’  -  1 ) / 2  clifltirmlt  lwallls])littcrs k) I)c rccoll]hil)cxl  twolmaltls at a tilllc.

A  scc.oIId a])],roacll i s  to usc l)callls],lit,tcrs  to ])lace  all tllc l)calt)soll a  sitlglc
dckctor, I)llt  usc  clifl’crcllt frcquc]lcy  ]Iatlblcvlg(l) ]Imdulatim]  0 1 1  cacll Imaln  so that

tl,ccollll, ositcsig;tlalcai, l)cclcltlc,(llll;itt:(l  wit]l  llllicjllcsig[lalsfclrtl,c A’(AT  -  1)/2
l)asclillcw.

‘I’l  Ic t h i r d  a])l)macll is  tc) usc  an ilnagillgjarca ddector. il!ulti])]c l)callls a r c
dircctcd at tlIc d e t e c t o r  at difl’crcllt  al Iglcs.  ‘J’IIc altglcs a r c  clIoscII suclI  lllat tlIc
v a r i o u s  I)airs  of collll)illilig IJcalns forlll IIclll-rccl(]llclallt  s})atial  frillgc ])attcrlls 011
tlIc surfac.c  o f  tllc Cldcctol.  Wit]}  two dillmlwional ddcclors, tlte scccmcl dillmllsioll
call  l)c usrx] for s]mctlrosco])y.

l’;acll o f  tllc N’ariol]sa],])rc)acllcs  lIavc  advatltagcx  and disadvalltap;cx. SOIIIC  clc-
tcclors,cg. U;l)’salld 11{ arrays, llavcalloiscsourcc associated with tlicl~ulnl,crof
tillm cacl I ]~ixcl is read out. l’llc)toll-co~ltltill?;  arrays IIavc low Q]’;. III all cases,  tllc
SN1ifora  sillglcl )asclillc{  lccrcascsa stllcll \llllljcrc)  ftclcsc(J])csill  crcasc ift]lcbcal)l
c.c)lll})illcr ])roduccs outt])ut,s for all N(N - 1)/2 l)asclilics. lWlclI coul,]cd wit]l  tlIc
f a c t  that frillgc IIlcasurc]tlcllts IIlust I)c IIladc witli tclcsco]m c)f diaitlcter 7[, c)r ICWS,
and wit])  a collcrcllt,  illtcgratiol] tililc of -r~ or less, tlIc clcc.rcasc  ill sens i t iv i ty  wit)ll
IIlorc  !Ickscol)cs  scwrc]y lill]its tllc uscfal]lcss of ltllllti-t clcsco])c illtcrfcl[)ll]ctry.

‘J’llC!501UtiOll  totllis  dilmnllla,at  l e a s t  i]] tllc 11{,  is dcwcrilwd  lIcx(,

6. 0/11{ l’ril]gc l)ctoc{m.s: I V .  Mlllti])lc Olljcwt C;o])]l)ilms

A  tcclllliqucuscd ill tl]cra{lioc  .:lllc(l] )llasc-refcrcl] cci]ltcrfcroltl etrycall I)cusd at
0/11{ wavclcllg;tlls.  III a IIlallllcr silllilar to adal)tivc ol)tics, tllc idea is 10 usc tllc light
frol[ta “t;uidcs tar” to]~llasct  llcit)terfcr(~lllc  tcrarra y.()licc]~ llasccl,ill tc/; ration titllc
call  l)ccxtc]ldcd sigllificalltlyl~cyc)llcl  TO, At2.2111t~,  70  istyl~ical  ly50111s:  illcrcasillg;
7~ t)c) 500s illcrcascs tlIc scvlsiiivity  by a factor of 10,000, or 10 stellar IIlagllitr}dcx.

l'llas(3rcfcrcllcillg;  it[tlte( )/lllisl ~cryclifltirc]lt frc,lll itscc)~l)ltcr])  artitttllcraclio,
and is II IUCl  I IIlorc sill~ilar  to tlIc I usc c~f  gllide  s t a r s  it] adal)tivc  o])tics.  l)ltasc rcfcr-

cllcillg is ])ossil)lc  olily  if a suffic.iclltly  hrig;  llt star is ])rescllt,  wit,llill  i,]Ic iso])]allat,ic,
allglc of tlIc dcsird t a r g e t  ol)jcct,  At visil)]c  wavclc IIs(lIs, tltc isol)lallatic allglc is



oIIly 2 31 arcscc, IIlaliilig  tlIc tcclllliquc of lnargillal  WIIIIC.  IIowcvcr,  tlIc isc)]~lallatic
1.2 $il))i]ar]y,  ~[, al,~] 70  also illcrcasc  as  tll C 1.2 p o w e r ,  and soallglc imcrmscs a s  A . ,

tlIc lnag]litudc lil))it of tlIc g u i d e  star gets failltcr al lollgcr wavclcl]~;llls.  ‘1’lIc dell-
sity  of siars ill (lIC sky also il]crcascs as tJIc ]Ilagrlitudc gck failltcr, allms~ lilmarly,
i c., a factor of 2 Pdilltcr  IIlcalls Iougl Ily t w i c e  a s  IIlally  stars. ‘J’akml  all togd]lcr,
tlIc fracliml of tlIc sky  wllcrc  tllcrc mists a guide star witllizl  tlIc iso]lla}latic allglc
grows wit]l wavdcngtll  as A ‘ .  lJIIdcr mcellcl It sccillg collditiolls, l)llasc refcrelicitlg
f o r  lollg-basclillc illtcrfcrolnctcrs  l[lalic SCIISC at wavclcvlg;tlls  lmlgcr tllall W2 pltl,
wl)crc a sig;tlificaat fraction of tlIc s k y  (40 8 0 % )  wc)uld IIavc a gaidc star. Wllcll
a g;aiclc star is avail al)lc,  ]~llasc rcfcrcllci]]g call  itlcrcasc s e n s i t i v i t y  by a factor c)f
--’10,000.

l’llasc rcfcrcllcil[g call  Im cx(cIIdcd to sllcmtcr  wavclcllg(lls  I)y usitlg i n d i v i d u a l
tclcsco]ms larger tllall 7’o if tllcrc is  a  laser  bcacoll systcIII to ],llasc t,lIc tclcsc.o])c.
With la:mr gaidc s t a r  ada])tivc c)])tics to  ])llasc  a larp;c a],cr(urc tclcscol)c (w8 III),
tlIc ])llasc-rcfcrcllcillg  rclatio)]  I I O W  goes  a s  J4- still a  v e r y  slcc])  fallc.tio]l.  l’;vcll
witlI  all array of 8 III  tclcsco]~cs,  ])llasc  rcfercllcillg  woald  IIc)t  w o r k  f o r  wavclcIIgtlIs
sllorlcr (Illall w]  1{11-I.  At sllort,cr  wavclcllp;tlls  IIiglicr  scasitivity i s  J)ossil)lc  oIIly hy
going; to sl)acc.

Mulii])lc ol)jcct bcalll collll)illcrs, l)ccausc tlIcy  arc dcsigtlcd for l)llasc-rcfcrcllcc
illtcrfcrcm]ctry,  ]nustl llavc accurak IIlctro]og;y  to col)trol tllc o])tic.al  ])atlls ill tlIc
v a r i o u s  ]Jark of  tlIc illtcrfcrolnclcr.  ‘J’l Ic o])tical  ])atll froln cac.11 tclcscolw  to tllc
l)oillt wl:lcrc tlIc lig;llt froln IImlti])lc  tclcsco])cs is  colnl)iard lnust l)c IIlcasurcd with
A/20 accuracy for  ljotll tllc g;uidc stal al, d targ;ct ol)jcct.

i’. t;ollclllsioll

()/lli  itltcrfcrolllctry  Ilas  II]adc  sigtlifical]t ])rogrms ill tllc last 10 years. Starting with
sillg;lc slmctral cllalll]cl  two-way l)cai[i  colnl)illcrs, ()/11{  itltcrfcrolllctry  ill tllc 1990’s
i s  IIlovillg  toward I)calll collll)illcrs  t,llat ac.colnlldatc I)calns frolll 3 6  tclcsco]Ics,
IIavc  10 100 s]~cctral  cllallncls,  and arc ])otclltially 10,000 til]lcs IIlorc  scllsitivc tllall
tlic first-gcllcratiml illtcrfcroltlctcrs l,llilt ill tllc 1 9 8 0 ’ s .

A c]:] I{)\\’] (!{lg(:]]]()]]ls

‘1’llis work  w a s  ]lcrforll)d  at tllc Je t  l’ro]~ulsio]l  ],al)oratory,  ~aliforllia IIlstitrltc  o f

‘lkcl  IIIology,  u n d e r  a  colltrac.t  with  tlIc National  Acroltautics and S])acc Adttlillis-

tratioa.


